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Description 

METHOD AND RELATED APPARATUS FOR 
MAINTAINING DATA STORED IN A 
DYNAMIC RANDOM ACCESS MEMORY 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method and related ap- 
paratus for maintaining stored data of a dynamic random 
access memory (DRAM), and more particularly, to a 
method and related apparatus for self-refreshing a DRAM 
with a battery device when a computer system enters a 
power-saving mode. 

[0003] 2. Description of the Prior Art 

[0004] Today"s high-speed microprocessor systems deal with 

large amounts of data in the daily lives of ordinary people. 
The most popular microprocessor system is a desktop 
computer system. By making use of the computer system, 
people can quickly exchange and handle abundant data to 



promote efficiency and fun for worl<ing and living. 

[0005] In recent years, tlie operating speed of tlie computer sys- 
tem has increased along with the development of the cen- 
tral processing unit (CPU). As the operating speed of the 
CPU surpasses the frequency of a giga-hertz (GHz), the 
amount of data that the CPU can handle also increases 
significantly. However, since the computer system com- 
prises a plurality of components and the data processing 
speed of each component is not the same, a component 
with a slow data processing speed will retard the execu- 
tion efficiency of the whole computer system. 

[0006] Please refer to Fig.l. Fig. lis a functional block diagram 
ofa first computer system 10 of the prior art. The com- 
puter system 10 comprises a CPU12, a north bridge (NB) 
chipset 14, a south bridge (SB) chipset 16, a memory 18, a 
hard disk drive 20, a graphics acceleration card 22, a dis- 
play device 24, and input equipment 26. 

[0007] jhe CPU 12 is for executing the operations of the com- 
puter system 10 to implement the integrated functions of 
the computer system lO.The north bridge chipset 14 is 
electrically connected to the CPU 12 for handling the data 
exchange between the CPU 12, the memory 18 as a 
DRAM, and the graphics acceleration card 22. The display 



device 16 as a monitor is electrically connected to the 
graphics acceleration card 14 for providing a visual image 
output of the computer system 10. 

[0008] The south bridge chipset 16 is electrically connected to 
the north bridge chipset 14 for exchanging data with the 
CPU 12 through the north bridge chipset 14. For example, 
the south bridge chipset 30 can implement the data ex- 
change between the CPU 12, the input equipment 26, and 
the hard disk drive 20. 

[0009] The input equipment 26 includes a keyboard, a mouse, 

and so on. The memory 18 is a volatile storage media and 
the hard disk drive 20 is a non-volatile storage media. 
The data stored in the memory 18 will be lost due to a 
suspension of power and the data stored in the hard disk 
drive 20 is free from the influence of power suspension 
when the computer system 10 is shut down. Therefore, 
the user stores the data in the hard disk drive 20 to avoid 
losing the data. 

[0010] The operations of data processing with the computer sys- 
tem 10 are as follows. The CPU 12 will generate a com- 
mand to access data on the hard disk drive 20, and the 
data from the hard disk drive 20 will then be transmitted 
through the south bridge chipset 16 to the north bridge 



chipset 14. Afterwards, the north bridge chipset 14 trans- 
mits the data from the hard disl< drive 20 to the memory 
18 for storage. Thus, the CPU 12 can access the data from 
the hard disl< drive 20 in the memory 18 through the 
north bridge chipset 14 and temporarily store the data in 
flash memory of the CPU 12 (not shown) for carrying on 
the additional operations. When the computer system 10 
is preparing to be shut down, the data stored in the mem- 
ory 18 will be transmitted back to the hard disk drive 20 
to avoid losing the data. 
1] The access speed of the memory 18 is generally faster 
than that of the hard disk drive 20. For example, the 
DRAM memory 18 can operate with an access speed of 
nano-second (ns) while the hard disk drive 20 operates 
with the access speed of milli-second (ms). Therefore, the 
hard disk drive 20 operates slower than the memory 18, 
and the execution efficiency of the computer system 10 is 
influenced by the slower speed of the hard disk drive 20. 
In addition, the hard disk drive 20 can deliver less data 
per second than the memory 18 can deliver. Therefore, it 
is beneficial to make use of the memory 18 for shortening 
the data transmission time and promoting the efficiency 
of the whole system. 



[0012] Please refer to Fig. 2. Fig. 2 is a functional blocl< diagram 
ofasecond computer system 30 of the prior art. The com- 
puter system 30 comprises a CPU 32, a north bridge 
chipset 34, a south bridge chipset 36, a memory 38, a 
hard disl< drive 40, a graphics acceleration card 42, a dis- 
play device 44, and input equipment 46. The functions of 
the components of the computer system 30 are the same 
with those of the first computer system 10. 

[0013] The memory 38 comprises a system section 48 and a RAM 
driver section 50. The system section 48 is used by an 
operating system (OS) for operations, and the RAM driver 
section 50 is used temporarily for replacing the hard disk 
drive 40. The memory site range and the capacity of the 
RAM driver section 50 in the memory 38 are passed to the 
operating system during the power-on procedure, and 
then the operating system will assign a managing pro- 
gram 52 in the system section 48. 

[0014] jhe managing program 52 manages data accessing of the 
RAM driver section 50. When the CPU 32 accesses the 
hard disk drive 40, the managing program 52 will first in- 
tercept an interrupt vector corresponding to the hard disk 
drive 40 and then transform the format of the signal for 
accessing the hard disk drive 40 into the format of the 



signal for accessing tlie memory 38. At tlie same time, tlie 
managing program 52 will transform the data format in 
the hard disk drive 40 into the data format of the memory 
38, and then the data that is to be stored in the hard disk 
drive 40 is temporally storedin the RAM driver section 50 
of the memory 38. 

[0015] Because the access speed of the memory 38 is faster than 
thatof the hard disk drive 40, the CPU 32 can directly ac- 
cess the data from the RAM driver section 50 through the 
managing program 52 in the memory 38 to carry out op- 
erations and quickly store the results in the RAM driver 
section 50 instead of on the hard disk drive 40. 

[0016] The computer system 30 controls the transformation be- 
tween the hard disk drive 40 and the memory 38 by mak- 
ing use of the managing program 52 without the need of 
modifying the related electric circuit. However, the com- 
puter system 30 should still comprise the hard disk drive 
40 because the memory 38 is a volatile storage media and 
the data stored in the memory 38 will be lost due to the 
suspension of power after the computer system 30 is shut 
down. Therefore, before the computer system 30 is shut 
down, the data temporally stored in the RAM driver sec- 
tion 50 should be transmitted back to the hard disk drive 



40 and the hard disk drive 40 installed in the computer 
system 30 can keep the data. 
[0017] Please refer to Fig. 3. Fig. 3a schematic diagram showing 
the operationsof a computer system of the prior 
art.According to the format set by the advanced configu- 
ration and power interface (ACPI) of the prior art, the op- 
erating statuses of the above-mentioned computer sys- 
tems 10 and 30 can be classified into a soft-off mode53, 
a working mode54, and a sleeping modeSS.When the 
computer systems 10 and 30 are in the working mode 54, 
their inner hardware components, such as the CPUs 12 
and 32, can get the operating voltages needed to run 
software programs as well as the operating system. When 
the computer systems 10 and 30 are idle without per- 
forming any application, the computer systems 10 and 30 
still provide the operating voltages to their inner hardware 
components. The above-mentioned situation will generate 
unnecessary power consumption of the computer systems 
10 and 30.According to the ACPI, when the computer sys- 
tems 10 and 30 are idle, the computer systems 10 and 30 
can enter the sleeping mode 55 to avoid the power dissi- 
pation. 

[0018] Generally speaking, the sleeping mode 55 can be subdi- 



vided into SI, S2, S3, S4, and S5 modes. Regarding tlie S4 
mode, when tlie computer systems 10 and 30 execute a 
suspend-to-disk (STD) operation, tlie computer systems 
10 and 30 have tofinish the running programs and the 
resident programs and temporally store the current sys- 
tem mode on the hard disk drive to enter the S4 mode. 

[0019] In addition, when the computer systems 10 and 30 exe- 
cute a shutdown procedure, the computer systems 10 and 
30 also have to execute the STD operation to store the 
data that is temporally stored in the memory back on the 
hard disk drive to avoid losing the data. Afterwards, the 
computer systems 10 and 30 enter the soft-off mode 53, 
namely the S5 mode. After the computer systems 10 and 
30 are powered-on and leave the soft-off mode 53, simi- 
larly to leaving the above-mentioned S4 mode, due to the 
fact that the system mode is storedon the hard disk drive, 
the computer systems 10 and 30 can quickly return to the 
circumstances before the S5 mode, and enter the working 
mode 54 through accessing the system mode previously 
stored in the hard disk drive. 

[0020] Regarding the DRAM, when the computer systems 10 and 
30 enter the soft-off mode 53, the computer systems 10 
and 30 will not provide the DRAM with the operating volt- 



ages for self-refreshing, so the data stored in the Dl^l\/I 
will be lost. Therefore, returning the data temporally 
stored in the memory to the hard disk drive before the 
shutdown procedure can avoid data loss.Sincethe system 
modes of the computer systems 10 and 30 will be store- 
don the hard disk drive, the power-on speeds of the com- 
puter systems 10 and 30 are relatively slower. 
[0021] In the S4 mode, the DRAM can be used to replace the hard 
disk drive to storethe system modes of the computer sys- 
tems 10 and 30 and the access speed of the DRAM is very 
quick.However,after the computer systems 10 and 30 are 
shut down, the data stored in the DRAM will be lost, so 
the DRAM still cannot replace the non-volatile hard disk 
drive for quickly powering-on the computer systems 10 
and 30. 

[0022] In addition, the computer system of the prior artcan also 
make use of anon-volatile memory, suchas flash mem- 
ory,as the storage media in the computer system to re- 
place the hard disk drive. Due to the fact that the flash 
memory and the hard disk drive both are non-volatile 
storage media, the flash memory can keep the stored data 
without the need of returning the data back to the hard 
disk drive when the computer system is shut down. How- 



ever, because the flash memory makes use of the changes 
of the threshold voltages to record the binary system val- 
ues, the flash memory takes a much longer time for writ- 
ing the data than the DRAM does. That is, the access 
speed of the flash memory is slower than that of the 
DRAM. Furthermore, the manufacturing cost of the flash 
memory is higher than that of the DRAM with the same 
capacity. Therefore, taking the price into consideration, 
the flash memory is not suitable for the computer system 

with the need of the large-scale data access applications. 
Summary of Invention 

[0023] It is therefore a primary objective of the claimed invention 
to provide a computer system with a dynamic random ac- 
cess memory to replace a hard disk drive to solve the 
above-mentioned problem. 

[0024] The claimed invention provides a computer system that 
includes a processor for controlling operations of the 
computer system, a dynamic random access memory 
(DRAM) electrically connected to the processor for storing 
data, and a south bridge chipset electrically connected to 
the processor and the DRAM. The south bridge chipset in- 
cludes a system controller for controlling operations of 
the south bridge chipset, a buffer for temporarily storing 



the data, a memory controller for accessing the data in 
the DRAM, an integrated device electronics controller (IDE 
controller) for accessing data in an integrated device elec- 
tronics (IDE) component, and a data conversion circuit 
electrically connected to the memory controller and the 
IDE controller. The data conversion circuit is used for con- 
verting a hard-disk access command transmitted from the 
system controller to the IDE controller into a memory ac- 
cess command of the memory controller. The memory 
controller accesses the buffer and the DRAM by executing 
a memory access command. The claimed invention also 
includes a power supply for generating a plurality of oper- 
ating voltages to drive the computer system and a battery 
device for generating the operating voltages that self- 
refresh the DRAM. 

[0025] When the computer system performs a power supply 

management operation consistent with an advanced con- 
figuration and power interface (ACPI) and enters a power- 
saving mode, the computer system can make use of the 
battery device to constantly self-refresh the DRAM for 
maintaining the data stored in the DRAM. 

[0026] The claimed invention also provides a method for storing 
data in a computer system. The method uses a computer 



system that incluses a processor for controlling opera- 
tions of the computer system, dynamic random access 
memory (DRAM) electrically connected to the processor 
for storing the data, a south bridge chipset electrically 
connected to the processor and the DRAM for converting a 
hard-disk access command into a memory access com- 
mand and for executing the memory access command 
corresponding to the hard-disk access command to ac- 
cess the DRAM, a power supply for generating a plurality 
of operating voltages to drive the computer system, and a 
battery device for providing the operating voltage that 
self-refreshes the DRAM. 

[0027] The method includes providing the battery device to con- 
stantly self-refresh the DRAM for maintaining the data 
stored in the DRAM when the computer system performs a 
power supply management operation consistent with an 
advanced configuration and power interface (ACPI) and 
enters a power-saving mode. 

[0028] These and other objectives of the claimed invention will 
become obvious to those of ordinary skill in the art after 
reading the following detailed description of the preferred 
embodiment, which is illustrated in the various figures 
and drawings. 



Brief Description of Drawings 
[0029] Fig.l is a block diagram of a prior art computer system. 

[0030] Fig. 2 is a block diagram of another prior art computer 
system. 

[0031] Fig. 3 is a schematic diagram of a prior art computer sys- 
tem. 

[0032] Fig. 4 is a block diagram of a computer system of the 

present invention. 

[0033] Fig. 5 is a flowchart of operations of the computer system 

shown in Fig. 4. 
Detailed Description 

[0034] Please refer to Fig. 4. Fig. 4 is a block diagram of a com- 
puter system 60 according to the present invention. The 
computer system 60 comprises a CPU 62, a north bridge 
chipset 64, a south bridge chipset 66, a DRAM 68, a basic 
input/ output system (BIOS) 70, a switch 72, a power sup- 
ply 74, and a battery device 76. The CPU 62 controls the 
operations of the computer system 60. The north bridge 
chipset 64 controls the data access between the CPU 62 
and the DRAM 68, and the south bridge chipset 66 con- 
trols the data access between the BIOS 70 and the CPU 62 
and the data access between other perimeter devices. 



such as a keyboard or mouse, and the CPU 62. The BIOS 
70 executes a power-on-self-test (POST) of the computer 
system 60, and loads an operating system (OS) after com- 
pleting the POST. The DRAM 68, such as the double data 
rate memory (DDR memory), is used to store the data. The 
power supply 74 is electrically connected to a pre- 
determined voltage, such as 110 volts, to convert the pre- 
determined voltage into various operating voltages for 
various operations of the computer system 60. The bat- 
tery device 76 is a rechargeable battery for providing the 
DRAM 68 with the operating voltage for self-refreshing. 
The switch 72 decides if the operating voltage for self- 
refreshing the DRAM 68 is provided by the battery device 
76 or by the power supply 74. 
[0035] In addition, the south bridge chipset 66 comprises a sys- 
tem controller 78, a buffer 80, a register 82, a data con- 
version circuit 84, a memory controller 86, and an inte- 
grated device electronics controller (IDE controller) 88. 
The system controller 78 controls the operations of the 
south bridge chipset 66. The IDE controller 88 controls 
data accessing of an integrated device electronics (IDE) 
component. 

[0036] The data conversion circuit 84 will convert a hard-disk ac- 



cess command transmitted from the system controller 78 
to the IDE controller 88 into a memory access command 
of the memory controller 86, and the memory controller 
86 accesses the buffer 80 and the DRAM 68 by executing 
the memory access command. For example, when the CPU 
62 would like to store data in a hard disk drive, the sys- 
tem controller 78 will generate a hard-disk access com- 
mand, such as an interrupt vector INT13, and store the 
data in the buffer 80. Afterwards, the data conversion cir- 
cuit 84 will convert the hard-disk access command corre- 
sponding to the data into a memory access command. 
[0037] For example, the hard-disk access command comprises 
parameters as the cylinder, the sector, and the head for 
writing the data in the buffer 80 onto the hard disk drive. 
The data conversion circuit 84 converts the hard-disk 
writing function into a memory writing function according 
to the hard-disk access command, and transforms the 
data sites and the data into the corresponding memory 
data stream. After that, the memory controller 86 stores 
the memory data stream in a pre-determined memory ad- 
dress of the DRAM 68 through the north bridge chipset 
64. 

[0038] Similarly, when the CPU 62 would like to access data from 



the hard disk drive, the system controller 78 will generate 
a hard-disk access command to access the hard disk 
drive. The data conversion circuit 84 converts the hard- 
disk access command into a memory access command, 
and transforms the corresponding parameters as the 
cylinder, the sector, and the head into a memory address 
of the DRAM 68. Afterwards, the memory controller 86 
accesses the information related to the memory address 
from the DRAM 68 through the north bridge chipset 64, 
andstores the information in the buffer. Finally, the infor- 
mation will be delivered to the CPU 62 foradditional oper- 
ations. 

[0039] Because one embodiment of the present invention makes 
use of the DRAM 68 to replace the hard disk drive of the 
prior art for storing the data, the DRAM 68 comprises a 
first memory section 89 and a second memory section 90. 
The first memory section 89 is used as the memory for 
the computer system 60 executing the operating system, 
and the second memory section 90 is used as the hard 
disk drive to store the non-volatile data. The operating 
principlesof the computer system 60 of the present inven- 
tion are as follows. 

[0040] Please refer to Figs.SA and 5B. Figs.SA and 5B show a 



flowchart of operations of the computer system of the 
present invention. The operations of the computer system 
60 comprise the following steps: 
[0041] Step 100: The computer system 60 is powered on; 

[0042] Step 102: The BIOS 70 executes a POST; 

[0043] Step 104: The BIOS 70 divides the DRAM 68 into a first 
memory section 89 and a second memory section 90; 

[0044] Step 106: The BIOS 70 sets the first memory section 89 as 
the memory capacity for the operating system; 

[0045] Step 108: The BIOS 70 completes the POST; 

[0046] Step 110: Start the operating system; 

[0047] Step 112: The south bridge chipset 66 executes the data 
conversion between the hard disk drive and the memory 
to access the second memory section 90; 

[0048] Step 114: Has the computer system 60 executed a sus- 

pend-to-disk (STD) mode? If the answer is yes, proceed to 
step 116, otherwise return to step 112; 

[0049] Step 116: Finish all the running and resident programs, 
and store the current configuration of the computer sys- 
tem 60 in the second memory section 90; 

[0050] Step 118: The computer system 60 is powered off; 



[0051] Step 120: Start the battery device 76 to make the second 

memory section 90 perform self-refreshing function. 
[0052] Step 122: The second memory 90 self-refreshes using 

power provided by the battery device 76; 
[0053] Step 124: Is the computer system 60 powered-on? If the 

answer is yes, proceed to step 126, otherwise proceed to 

step 122; 

[0054] Step 126: Shut down the battery device 76, and the power 
supply 74 starts to charge the battery device 76. Proceed 
to step 102. 

[0055] First of all, the computer system is powered-on and starts 
the BIOS 70 to execute a POST. In one embodiment of the 
present invention, the user can decide if the computer 
system 60 makes use of the DRAM 68 to replace the hard 
disk drive of the prior art through a hardware device as a 
jumper or a switch. If the computer system 60 does not 
use the DRAM 68 to replace the hard disk drive the prior 
art, that is,the computer system 60 comprisesboth the 
DRAM 68 and the hard disk drive,thePOST and other pro- 
cedures of the computer system 60 are the same with the 
computer system 10 of the prior art as shown in 
Fig.l.Therefore, this embodiment of the invention only 
describes the situation when the computer system 60 us- 



esthe DRAM 68 to replace the hard disk drive of the prior 
art. 

[0056] Because the computer system 60 makes use of the DRAM 
68 to replace the hard disk drive of the prior art, the BIOS 
70 must set a memory section as the hard disk drive in 
the DRAM 68. That is, the BIOS 70 sets the first memory 
section 89 as the memory capacity for the operating sys- 
tem, and the second memory section 90 is set as the hard 
disk drive of the prior art. 

[0057] Nowadays, the computer system 60 generally uses a 

memory module made by packaging a memory chip on a 
circuit board as the available memory capacity of the 
computer system 60. For example, the dual in-line mem- 
ory module (DIMM) in a desktop computer and the small 
outline dual in-line memory module (SODIMM) in the 
notebook computer are both installed in the correspond- 
ing memory slots in the computer system. In the present 
embodiment, if the computer system 60 comprises only 
one dual in-line memory module, the BIOS 70 will divide 
the dual in-line memory module into a first memory sec- 
tion 89 and a second memory section 90. If the computer 
system 60 comprises two dual in-line memory modules, 
then the BIOS 70 will set a dual in-line memory module as 



the first memory section 89 and set the other dual in-line 
memory module as the second memory section 90. In an- 
other embodiment of the present invention, the BIOS 72 
also can arbitrarily set the size of the first memory section 

89 and the second memory section 90 according to the 
total available size of the dual in-line memory modules. 
The BIOS 70 will then make available to the operating sys- 
tem the information about the size and allocation of the 
DRAM 68 (the site and the capacity of the first memory 
section 89 and the second memory section 90). For the 
operating system, the available memory capacity is the 
first memory section 89. 

[0058] Finally, the BIOS 70 completes the POST and loads the op- 
erating system. At this time, the south bridge chipset 66 
will intercept the hard-disk access command generated by 
the operating system, and convert the hard-disk access 
commandinto a corresponding memory access command 
in the south bridge chipset 66 for accessing the second 
memory section 90. Because the second memory section 

90 is treated as the hard disk drive of the prior art, ac- 
cessing the second memory section 90 is functionally 
equal to accessing the hard disk drive. From the point of 
view of the operating system or the CPU 62, the procedure 



can be treated as using a hard-disk access command to 
access a hard disl< drive. However, in actuality, the present 
embodiment converts the hard-disk access command into 
the memory access command to access the second mem- 
ory section 90. 

[0059] Although the computer system 60 is not connected to any 
hard disk drive, the computer system 60 can performs the 
data access operations corresponding to the hard-disk 
access command through the conversion in the south 
bridge chipset 66. In addition, according to an advanced 
configuration and power interface (ACPI), the devices con- 
nectedto an integrated device electronics (IDE) component 
have to send a signal to the computer system 60 accord- 
ing to the current mode, such as the idle mode, standby 
mode, or sleeping mode. Because the present embodi- 
ment is not connected to any hard disk drive, a register 
82 can be used to store the current mode of the second 
memory section 90. Therefore, the register 82 can directly 
respond to the computer system 60, or the BIOS 70 can 
access the register 82 to respond to the computer system 
60. 

[0060] According to the format set by the ACPI, when the com- 
puter system 60 enters an STD mode, the computer sys- 



tern 60 has to finish the running programs and resident 
programs, and to store the data temporarilystored in 
memory onto the hard disk drive. At the same time, the 
computer system 60 has to store the system configuration 
on the hard disl< drive, and thenthe computer system 60 
will be shut down (powered off). That is, when the com- 
puter system 60 is in a sleeping mode S4, the computer 
system 60 must store the current computer system con- 
figurationon the hard disk drive in order to quickly power 
onthe computer system 60. Besides, when the computer 
system is in a soft-off mode S5, the power supply of the 
computer system 60 will be suspended, and the computer 
system 60 must store the data temporarily stored in the 
memory onto the hard disk drive to avoid losing data. 
[0061] Thepresent embodiment treats the second memory sec- 
tion 90 as the hard disk drive of the prior art, and the 
second memory section 90 is a volatile storage device. 
That is, when the power supply is suspended, the data 
stored in the second memory section 90 will be lost. 
Therefore, the battery device 76 has to provide the second 
memory section 90 with the operating voltage for self- 
refreshing. When the computer system 60 is shut down 
(the operating voltage provided by the power supply 74 is 



suspended), the switch 72 will be turned on and connect 
the battery device 76 to the north bridge chipset 64 to 
make the north bridge chipset 64 uses the voltage pro- 
vided by the battery device 76 to self-refresh the second 
memory section 90 constantly, avoiding loss of the data 
stored in the second memory section 90. 

[0062] After the computer system 60 is powered on again, the 
switch 72 will be turned off and the connection between 
the battery device 76 and the north bridge chipset 64 will 
be an open circuit. In addition, the power supply 74 will 
charge the battery device 76. Due to the fact that the sec- 
ond memory section 90 stores the system configuration 
describing the condition before the computer system 60 is 
shut down, the computer system 60 can be quickly pow- 
ered-on by accessing thesystem configuration stored in 
the second memory section 90. In addition, for dealing 
with large amount of data in the second memory section 
90 for the operating system, the computer system 60 of 
the present embodiment also comprises a compression/ 
decompression circuit for compressing the data stored 
into the second memory section 90 and decompressing 
the data accessed from the second memory section 90. 

[0063] In contrast to the prior art, the computer system of the 



present invention divides tlie Dl^l\/I into a first memory 
section and a second memory section wlien tlie computer 
system is powered-on.The first memory section is used as 
tlie memory capacity for the operating system of the com- 
puter system, and the second memory section replaces 
the hard disl< drive to store non-volatile data. The com- 
puter system comprises a data conversion circuit that 
converts a hard-disk access command into a correspond- 
ing memory access command for accessing the second 
memory section. In addition, the computer system further 
comprises a battery device. When the computer system 
executes a STD and suspends the power supply, the bat- 
tery device can provide the second memory section of the 
DRAM with the operating voltage for self-refreshing and 
maintaining the data. The computer system of the present 
invention makes use of the DRAM to replace the hard disk 
drive of the prior art and uses a battery device to provide 
the operating voltage for self-refreshing the DRAM. 
Therefore, the computer system of the present invention 
not only owns the advantage of fast access speed in the 
volatile memory, but also owns the advantage of main- 
taining the data in the volatile memory after the power 
supply is suspended. 



[0064] Moreover, the computer system of the present invention 
makes use of the hardware to carry on the conversion of 
the signal and data in all kinds of platforms without the 
need of considering the porting operations in various 
platforms in the prior art. Because the access speed of the 
DRAM is high, the present invention can reduce the delay 
caused by the hard disk drive. Besides, when compared 
with the hard disk drive, the DRAM has the advantage of 
small volume, light weight, low power-consumption, anti- 
vibration, low noise, and good heat dissipation, so the 
computer system of the present invention can be applied 
in compact information appliances (lA) and information 
PCs for providing a high-speed, quiet, and power-saving 
apparatus. 

[0065] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method 
may be made while retaining the teachings of the inven- 
tion. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



